This study investigates experimentally and numerically the influences of FOUP door opening speed (V door ) and the pressure difference (dP) on the dynamic distributions of the averaged nondimensional particle concentration in the FOUP (C ave ), which is defined as averaged particle 
INTRODUCTION
The entire module is composed of three main components, namely, a mini-environment, a LPU and a FOUP, as illustrated in Fig. 1 .
Their main functions are detailed as follow.
In line with improvement in production techniques, the rise in the number of 300 mm wafer manufacturing factories is a natural trend. As opposed to factories producing the smaller 200 mm wafer, these factories use wafer loading/unloading modules with FOUP/LPU combined with mini-environment.
Mini-environment
Mini-environment is a small-scale clean environmental mechanism housing the entire wafer production facilities to ensure that the processing of wafer is carried out in a controllable high level of cleanliness. Each production tool has its individual minienvironment whose clean air is provided by a (Chien et al., 2007; Li et al., 2007) . According to the technical manual published by SEMATECH (1996) , the design criteria stipulate that the air velocity in a minienvironment for producing 300 mm wafer must be between 0.2 m/s and 0.45 m/s while the pressure difference (between the minienvironment and the clean room) must be maintained at above 1.27 Pa but below 100 Pa.
As the mini-environment is created by the isolation technique, the air space to be controlled is largely reduced and therefore relatively easy to achieve higher level of cleanliness compared with the several technical problems faced in maintaining cleanliness in a large ballroom environment.
Load Port Unit (LPU)
The (Hu et al., 2003; 2005) identified the influence of various particle sources on wafer when the wafer is at various 
STUDY METHODS

Experimental Approach
The experiment was carried out in a cleanroom. By adjusting the frequency of the inverter of supply air fan, various cleanliness levels ranging from ISO Class 1 to ISO Class 6 were achieved. The temperature and relative humidity were maintained at 22 ± 1°C and 55 ± 5% R.H., respectively. The multi-point laser particle counter (Mini-Net 310 PMS) was used to monitor particle concentration in the FOUP.
The multi-point laser particle counter used an "ensemble manifold" to draw particle samples simultaneously from seven sampling points, at a combined rate of 1 ft 3 /min. A particle counter then samples this mixed air. As a result, the particle counts represent the total number of particles from all sites, rather than from one site at a time. The results provide more meaningful data than the common single-point monitoring.
CFD Approach
The CFD study was performed by using a 
where n and n + 1 denote the respective
Where φ represents each of the velocity components v and u, the turbulence kinetic energy (k), the dissipation rate of the turbulence kinetic energy (ε), and the particle concentration (c). ρ is the fluid density, while u is the flow velocity vector, g u is the grid elocity of the moving mesh, Γ is e diffusion coefficient for the dependent variable quantities at the current and next time levels. 
